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SpaceX COTS Summary

• COTS Space Act Agreement awarded 

August 2006 and amended in December 

2010 with additional risk reduction 

milestones

• All 40 milestones completed in August 

2012 for payments totaling $396M

– Demo Mission 1:

– Demo Mission 2/3:

December 8, 2010

May 22-31, 2012

• Key Facts:

– New Falcon 9 U.S. launch vehicle

– New autonomous Dragon cargo spacecraft

capable of carrying cargo to and from the

ISS and LEO

– New commercial launch facility at 

CCAFS, FL

– Total Development/Demo Cost: $850M

(Gov: 47%, SpaceX: 53%)

Cape Canaveral Launch Site

ISS Capture of Dragon

Falcon 9
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SpaceX COTS Demonstration Launches

C1 Launch December 8, 2010

SLC-40, CCAFS, FL
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C2+ Launch May 22, 2012

SLC-40, CCAFS, FL



SpaceX COTS Demo Mission C2+ 

Cargo Return

Dragon splashdown in Pacific May 31,2012

Returned ISS cargoDragon in McGregor, TX

On recovery ship
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$M $M 2006 2007

Q4   Q1   Q2   Q3

2008

Q4   Q1   Q2   Q3

2009

Q4   Q1   Q2   Q3

2010

Q4   Q1   Q2   Q3

2011

Q4   Q1   Q2   Q3

2012

Q4   Q1   Q2   Q3   Q4Milestones Total Q3

278.0

1 Project Mgmt Plan 23.1 23.1

2 Demo 1 SRR 5.0 28.1

3 Demo 1 PDR 18.1 46.2

4 Financing Round 1 10.0 56.2

5 Demo 2 SRR 31.1 87.4

6 Demo 1 CDR 8.1 95.5

22.3 117.87 Demo 3 SRR

8 Demo 2 PDR 21.1 139.0

9 Draco Init. Hot fire 6.0 145.0

10 Financing Round 2 10.0 155.0

11   Demo 3 PDR 22.0 177.0

12   Multi-Engine Test 22.0 199.0

13   Demo 2/3 CDR 25.0 224.0

14   Financing Round 3 10.0 234.0

15   Demo 1 RR 5.0 239.0

16   CUCU Flight Unit 9.0 248.0

17 Demo 1 Mission 5.0 253.0

18   Demo 2 RR 5.0 258.0

19   Demo 2 Mission 5.0 263.0

20   Cargo Int. Demo 5.0 268.0

21   Demo 3 RR 5.0 273.0

22   Demo 3 Mission 5.0 278.0
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$M $M 2007

Q2   Q3

2008

Q4   Q1   Q2   Q3

2009

Q4   Q1   Q2   Q3

2010

Q4   Q1   Q2   Q3

2011

Q4   Q1   Q2   Q3

2012

Q4   Q1   Q2   Q3   Q4Milestones Total Q1

118.0

23   Modal Test Plan 5.0 5.0

24 Modal Test 5.0 10.0

25   LIDAR Test (open loop) 5.0 15.0

26   Solar Array Deploy Test 5.0 20.0

LIDAR Test Plan

27   (closed loop) 5.0 25.0

Thermal Vacuum Test

28   Plan 5.0 30.0

29   Infrastructure Plan 10.0 40.0

30   Thermal Vacuum Test 20.0 60.0

Test site Infrastructure

31   Implementation 5.0 65.0

Dragon Trunk Acoustic

32   Test 10.0 75.0

33
LIDAR Test 6 DOF

(closed loop) 5.0 80.0

Design Rev. Enhanced

34   Powered Cargo Accom. 5.0 85.0

Design Rev. Pressurized

35   Cargo Vol Increase 5.0 90.0

10.0 100.0

Dragon EMI/EMC Test

36   (HITL)

Dragon Cargo Racks &

37   Hatch Simulator 3.0 103.0

Ground Demo Enhanced

38   Powered Cargo 5.0 108.0

Launch site Infrastructure

39   Implementation 5.0 113.0

Production Infrastructure

40   Implementation 5.0 118.0

SAA Total 396.0 396.0

SpaceX Augmented COTS Milestones
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Orbital COTS Summary

• COTS Space Act Agreement awarded

February 2008 and amended in

December 2010 with additional risk

reduction milestones

• All 29 milestones completed in November 

2013 for payments totaling $288M

– Maiden Test Flight:

– ISS Demo Mission:

April 21, 2013

Sep. 18-23, 2013

• Key Facts:

– New Antares U.S. launch vehicle

– New autonomous Cygnus cargo spacecraft 

capable of carrying cargo to the ISS and 

disposing cargo from the ISS

– New commercial launch facility at Wallops 

Island, VA

– Total Development/Demo Cost: $1,015M

(Gov: 42%, Orbital: 58%)

Antares MARS/Wallops Launch Site

Cygnus Approaching ISS
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Orbital COTS Demonstration Launches

A-ONE Launch April 21, 2013

MARS Pad 0A, Wallops Island, VA

Orb-D1 Launch September 21, 2013

MARS Pad 0A, Wallops Island, VA

8



Orbital D-1 ISS Demonstration Mission
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$M $M 2008 2009 2010 2011 2012 2013

Milestones Total Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

170.0

1 Program Plan Review 10.0 10.0

2 Demo Mission SRR 20.0 30.0

3 UCM PDR 10.0 40.0

4 DELETED

5 COTS Int/Ops Facility 10.0 50.0

6 PCM PDR 10.0 60.0

7 DELETED

8 IP&CL Submission 10.0 70.0

9 ISS Phase 1 SRP 10.0 80.0

10 COTS System PDR 20.0 100.0

11 PCM CDR 10.0 110.0

12 Cygnus Avionics Test 10.0 120.0

13 ISS Phase 2 SRP 10.0 130.0

14 COTS System CDR 10.0 140.0

15

SM Core Assembly 

Complete 7.5 147.5

16 SM Test Readines Review 7.5 155.0

17 SM Initial CPT 5.0 160.0

18 LV Stage I Assy. Complete 2.5 162.5

19 Cargo Int. Demo 2.5 165.0

20 Mission Readiness Review 2.5 167.5

21 System Demo Flight 2.5 170.0

Orbital COTS Milestones 
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$M $M 2008

Q2   Q3

2009

Q4   Q1   Q2   Q3

2010

Q4   Q1   Q2   Q3

2011

Q4   Q1   Q2   Q3

2012

Q4   Q1   Q2   Q3

2013

Q4   Q1   Q2   Q3   Q4Milestones Total Q1

118.0

22 Test Flight Mission Review 20.0 20.0

24 Design Review 10.0 40.0

Install Add’l PITL

25 Simulators 5.0 45.0

26 PROX FEU Test Unit 5.0 50.0

27 Maiden Flt Stg 1 Core Del. 24.0 74.0

28 Maiden Flt Uppr Stage Del. 20.0 94.0

10.0 104.029 Maiden Flt CMS Delivered

30 Maiden Flt Stage 1 Assy. 10.0 114.0

31 Maiden Test Flight 4.0 118.0

SAA Total 288.0 280.5

Orbital Augmented COTS Milestones
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23 Test Flight Mission Analys. 10.0 30.0

Cygnus Mass Sim. (CMS)



Program Report

For more information on the COTS program visit

https://www.nasa.gov/commercial-orbital-transportation-services-cots
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